During the past three decades, increasing attention has been paid to microalgal biotechnology owing to the potential to produce foodstuffs, industrial chemicals, compounds with therapeutic applications, and bioremediation solutions [2, 25] . Recently, there has been renewed interested in the utilization of microalgae as an alternative biodiesel feedstock because of their high oil content and rapid production of biomass [1, 11, 22] . Microalgal oil includes some critical long-chain polyunsaturated fatty acids (LC-PUFAs) such as eicosapentaenoic acid (EPA), γ-linolenic acid (GLA), and docosahexaenoic acid (DHA) [3, 9] .
DHA, an omega-3 fatty acid, is essential for brain function, heart health, and infant development. DHA deficiency causes a variety of human diseases, such as brain disorders, infertility, Alzheimer's disease, and cancer [32] . Adequate amounts of DHA must be obtained through the diet, as humans lack the ability to synthesize it de novo [2, 32] . For most people, the main dietary source of DHA is fatty fish; however, most of the DHA from cold-water fish originates in photosynthetic microalgae via the food chain, and is typically not suitable for use in infant formulas. The presence of EPA in fish oil significantly lowers growth rates and causes other developmental difficulties [2] . Moreover, the commercial production of LC-PUFAs derived from fish oil may also have some negative aspects, such as an unpleasant odor, the presence of cholesterol, and some safety issues related to the contaminant levels of various toxins accumulated in fish and further concentrated in their oils [2, 14] . In contrast, microalgae-derived PUFAs have no such drawbacks [14] . Recently, some microalgae, including diatoms, chrysophytes, cryptophytes, and dinoflagellates, have been shown to produce high levels of DHA [3, 9] . The DHA-enriched products derived from microalgae have recently become available for commercial use as animal feeds and health foods [2] . Nonetheless, high-DHA microalgae supplements are still in short supply [3, 9, 11] . Moreover, the DHA-enriched products derived from both fish oil and microalgae depend heavily on a series of complicated downstream processes. Hence, there is an urgent demand for the development of inexpensive and environmentally friendly systems to produce high-value DHA.
Arthrospira (Spirulina) is an edible cyanobacterium that performs prokaryotic oxygen-evolving photosynthesis, converting CO 2 into organic compounds using the energy from sunlight [7, 28] . It often dominates the plankton of warm lakes that have high carbonate/bicarbonate and pH levels [4, 7, 28] . It is characterized by multicellular cylindrical trichomes in an open helix along the entire length of the filaments. Arthrospira morphology varies in response to environmental changes [7, 28] . It is cultivated around the world, and two main Arthrospira species (A. maxima and A. platensis) have been widely cultivated for commercial biomass production. A. platensis occurs in Africa, Asia, and South America, whereas A. maxima was first found in warm salty ponds in California, USA, and then later in many tropical and subtropical areas [16, 28] . Arthrospira contains high levels of various pigments (e.g., chlorophyll a, phycocyanin, and carotenoids), proteins (about 60-70% of dry weight), vitamins, minerals, and some essential fatty acids (e.g., γ-linolenic and eicosapentaenoic acids) [2, 6, 8, 12, 25, 28] . Recently, A. maxima has been found to exhibit a faster water-splitting rate, a larger plastoquinon pool, and higher photosystem II turnover efficiency than other algae and plants. All of these features would be beneficial to biomass production in the commercial application of Arthrospira [1]. However, cyanobacterial species capable of producing DHA have rarely been described.
The objective of this work was to describe and characterize a newly isolated cyanobacterium, Arthrospira maxima strain NS-LC001, from Lake Chahannaoer, Inner Mongolia, an internal region of China with mild continental climate, abundant solar radiation, and many alkaline lakes favorable to Arthrospira [21, 34] . This filamentous cyanobacterium contains high levels of PUFAs, among which DHA has been detected. This new strain has been successfully cultivated under controlled conditions in the laboratory. Its microscopic morphology, photosynthetic oxygen-evolving activity, growth rate, and nutrient requirements were also identified and evaluated. Its potential application to commercial mass culture and basic research fields has also been discussed.
MATERIALS AND METHODS

Sampling Sites and Isolation of Arthrospira Strain
Microalgal samples were collected from Lake Chahannaoer, an inland salt lake in Inner Mongolia, China. This lake lies at the coordinates 108 Two main approaches have been employed for the isolation and purification of this strain, as described by Mutanda et al. [22] . The sample suspension was first centrifuged at 500 ×g for 1 min and then rinsed three times with autoclaved Zarrouk's medium [33] . The isolation procedure was performed using each of the following methods. (1) Micropipette isolation: single trichomes were taken under an inverted microscope (Olympus IX71) and then each was transferred to a 10 ml test tube containing 1 ml of autoclaved Zarrouk's medium. The same procedure was repeated five times. (2) Sequential dilution method: 0.9 ml of autoclaved Zarrouk's medium was added into 10 tubes. The dense sample (0.1 ml) was taken by pipette, added to the first tube, and then stirred to homogenize. A further 0.1 ml from the first tube was added into the second tube. The same procedure was then repeated eight more times. A 10-fold serial dilution of the samples was thus obtained. Several lots of samples were produced using each method. The isolation process was performed until a unialgal culture was obtained.
Observation of Morphological Features
The original samples collected from Lake Chahannaoer were filtered through 0.45 µm membranes and washed with fresh Zarrouk's medium three times. The cell suspension was observed under an Olympus BX51 microscope with an Olympus DP70 camera attachment (Olympus, Japan).
Measurement of Net Photosynthetic Oxygen-Evolving Rate and Assessment of Growth
Samples of the purified culture suspension were diluted with fresh Zarrouk's medium to a final chlorophyll concentration of 2.5 µg/ml. Initially, the dark-adapted (~15 min) cells were exposed to a modulated measuring beam of 150 µE m ). Each experiment was repeated three times. A 1 ml sample was removed from the culture flasks each day for measurement of the optical density at 580 nm.
Determination of Biochemical Composition
Cultures grown to the logarithmic phase were harvested to assay biochemical composition. A 200 ml aliquot of culture was collected and then washed five times with 0.2 M Tris-HCl buffer (pH 7.5). After drying, the resulting powder was weighed. To estimate pigment content (chlorophyll and carotenoid), one-tenth of the powder was resuspended in 10 ml of ice-cold methanol. The mixture was maintained for 2 h at 4 o C with agitation in the dark. Chlorophyll a and total carotenoid content was spectrophotometrically measured as previously described [13] . To determine the phycocyanin content, one-tenth of the powder was resuspended in 0.2 M Tris-HCl buffer (pH 7.5) and incubated with 1.5 mg of lysozyme overnight at 30 o C with constant shaking. The phycocyanin content of the supernatant after centrifugation was then analyzed with a UV-VIS 752C spectrophotometer (No. 3 Analytical Instrument Factory, Shanghai, China). The amount of phycocyanin was calculated as described by Götz et al. [13] . Total protein content as a percentage of the dry weight was determined following the Lowry method as modified by Herbert et al. [15] . Total cell lipids were extracted with chloroform/ methanol [2:1 (v/v)] and determined gravimetrically after removal of the chloroform phase and evaporation of the chloroform under vacuum. The lipid residue was transmethylated with sodium methoxide plus the fatty acid methyl esters and then analyzed by gas chromatography [5, 24, 30] .
